Purpose. To review the outcome of unilateral total knee arthroplasty (TKA) in patients with bilateral knee osteoarthritis (OA) to determine whether unilateral TKA can achieve good health-related quality of life (HRQoL). Methods. Records of 68 women and 25 men with severe bilateral knee OA who underwent unilateral TKA on the more symptomatic knee by a single surgeon and did not return for the second TKA within 2 years were reviewed. Outcome at 6 months and 2 years was assessed using the mental and physical component summary (MCS and PCS) of the Short-Form 36 (SF-36) for HRQoL as well as the Oxford Knee Score (OKS) and Knee Society Score (KSS) for knee-specific outcome. Results. The SF-36, OKS, and KSS improved significantly after unilateral TKA. Respectively for MCS and PCS of SF-36, OKS, and KSS knee and function scores, 65%, 89%, 98%, 98%, and 98% of patients reported absolute improvement at 2 years. Improvement in health-related quality of life after unilateral total knee arthroplasty in patients with bilateral knee osteoarthritis
Respectively for PCS, OKS, and KSS function score that a minimal clinically important difference (MCID) was established, 77%, 96%, and 80% of patients achieved MCID at 2 years. Conclusion. Unilateral TKA achieves good outcome in HRQoL at 2 years in patients with bilateral knee OA.
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arthroplasty, replacement, knee; osteoarthritis, knee; quality of life introduction Osteoarthritis (OA) of the knee is a common cause of pain and functional impairment and may result in physical disability. 1, 2 Total knee arthroplasty (TKA) is an effective treatment to restore physical functioning and relieve pain. 3 There are numerous patientreported outcome measures for TKA, 4 such as the Short-Form 36 (SF-36), 5 Oxford Knee Score (OKS), 6 and Knee Society Score (KSS). 7 The OKS and KSS are joint-specific, whereas the SF-36 is for health-related quality of life (HRQoL) that is affected by general physical functioning of the knee. 8 Patients with severe bilateral knee OA may undergo simultaneous or staged bilateral TKA. 3 Simultaneous bilateral TKA is associated with a higher risk of postoperative complications (infection, venous thromboembolism) and poorer rehabilitation. [9] [10] [11] [12] The more symptomatic knee is usually operated on first in staged bilateral TKA. A considerable proportion of patients do not undergo the second TKA in the contralateral knee. If unilateral TKA is sufficient to improve the HRQoL, bilateral TKA may not be necessary. This study reviewed the outcome of unilateral TKA in patients with severe bilateral knee OA to determine whether unilateral TKA can achieve good HRQoL.
Materials and Methods
Between 2006 and 2010, 369 patients with Kellgren and Lawrence grade III or IV bilateral knee OA underwent unilateral TKA on the more symptomatic knee by a single surgeon. Of these patients, 68 women and 25 men with a mean body mass index (BMI) of 27 (range, 20.3-36.3) who did not return for the second TKA within 2 years and their records were reviewed. Patients with other orthopaedic conditions or surgery or neurological impairment of the lower extremity, flexion contracture >10º, valgus/ varus deformity >15º or 'windswept' deformity were excluded.
TKA was performed under general or spinal anaesthesia in a standard fashion using the medial parapatellar approach for varus knees and the lateral parapatellar approach for valgus knees. A pneumatic tourniquet (at 350 mmHg) was used. The patella was not re-surfaced. A drain was inserted and removed on day 2 or when the volume of drained blood was <70 ml.
Postoperative care was standardised and included appropriate analgesia, pneumatic calf pumps, continuous passive motion from day 1, and daily physiotherapy assessment. Walking was allowed on day 2. Oral chemoprophylaxis against venous thromboembolism was not given because of its very low incidence. 13 Patients were discharged when they were able to walk a distance of 20 m with or without an aid. Patients were referred to the community hospital if additional rehabilitation was needed. Patients were followed up at 1 month, 3 months, 6 months, and yearly thereafter. Outcome was assessed using the SF-36 score, OKS, and KSS. The SF-36 comprises 8 subscales that measure physical functioning, role limitations due to physical problems, bodily pain, general health, vitality, social functioning, role limitations due to emotional problems, and mental health. 14 The mental and physical component summary (MCS and PCS) of the SF-36 are normalised to a scale ranging from 0 to 100, with a higher score indicating better health status. A score of 50 is considered normal, and the minimal clinically important difference (MCID) for the PCS is defined as 5 points. 15, 16 The OKS is a 12-item questionnaire for TKA patients to assess their pain and physical disability. [17] [18] [19] The score for each item ranges from one (least difficulty/severity) to 5 (most difficulty/severity); overall score ranges from 12 (no pain or limitation) to 60 (severe pain or limitation). 19 The MCID for the OKS is defined as 5 points. 8, 20, 21 The KSS knee and function scores each range from 0 (worst) to 100 (best). 22 The KSS knee score measures pain, range of motion, stability, alignment, and muscle power of the knee, with 50 points allocated to pain and the other 50 points to the remaining measures. Patients score 100 points if there is no pain, with 0°-125°of knee flexion with no active lag, no instability, and normal alignment. The KSS function score indicates patient-reported walking distance and stair climbing; points are deducted for use of a walking aid. 80 to 100 points indicate excellent outcome, 70-79 good, 60-69 fair, and <60 poor. 23 The MCID for KSS function score is defined as 34.5 points. 24 Pre-and post-operative scores were compared using paired t tests. A p value of <0.05 was considered statistically significant.
results
The SF-36, OKS, and KSS improved significantly after unilateral TKA at 6 months and 2 years (Table) . Respectively for MCS and PCS of SF-36, OKS, and KSS knee and function scores, 65%, 89%, 98%, 98%, and 98% of patients reported absolute improvement at 2 years. Although only 65% of patients reported absolute improvement in MCS, the MCS across all 3 time-points was above the normal value of 50 and the mean improved from 51 to 55. Respectively for PCS, OKS, and KSS function score that MCID was established, 77%, 96%, and 80% of patients achieved MCID at 2 years (Table) . The respective KSS knee and function scores at 2 years were excellent in 80% and 48% of patients, good in 9% and 20%, fair in 6% and 14%, and poor in 5% and 18%.
discussion
The OKS and KSS are primarily used to evaluate the operated knee. 3, 4 Good outcome in the operated knee is insufficient to achieve good HRQoL. Nonetheless, 89% and 77% of our patients achieved absolute improvement and MCID, respectively, in PCS of SF-36 at 2 years. This may explain why 28% of our patients with bilateral knee OA did not return for the second TKA within 2 years. BMI, redistribution of body weight, and clinicoradiological disparity are the probable reasons. In our study, BMI was lower in patients with unilateral TKA than patients with staged bilateral TKA. Patients with higher BMI may have a greater impact on and faster deterioration of the unoperated knee. 25, 26 Obese patients have better improvement in outcome scores and satisfaction, as they are less physically active and thus place less mechanical stress on their operated knee and have better physical function. 25, 26 Patients with unilateral TKA may have shifted their body weight to the operated knee, thereby improving symptoms of the unoperated knee. In addition, there may be a disparity between radiological assessment of OA severity and clinical symptoms. 27 Patients who can cope with one good operated knee may not feel a need for the second TKA. 28, 29 Patients with lower levels of daily activity and occupation and female gender are less likely to undergo TKA despite a higher prevalence and severity of knee OA. 28, 29 It appears that not all patients with bilateral knee OA require bilateral TKA, as unilateral TKA can restore good HRQoL. A longer lapse in time can be allowed before a second TKA. This helps to reduce healthcare costs. [9] [10] [11] [12] There is a trend to perform simultaneous bilateral TKA for patients with bilateral knee OA even though symptoms may not be severe in one knee. In patients without cardiopulmonary disease or risk factors for venous thromboembolism, simultaneous bilateral TKA is preferred over staged bilateral TKA because of lower risks of periprosthetic joint infection and wound infection. 30 We suggest that TKA should only be performed on the symptomatic knee (rather than OA knee) after discussion with patients regarding the most appropriate treatment.
There were limitations to this study. Fear of surgery and postoperative pain may be the reasons why some patients did not return for the second TKA. Pre-and post-operative knee-specific scores were not collected for the unoperated knee. The followup period was just 2 years. Nonetheless, outcome of TKA plateaus at around one year, with minimal change thereafter. [31] [32] [33] The increased mechanical stress placed on the operated knee may lead to a shorter longevity of the implant and adversely affect longterm outcome.
conclusion Unilateral TKA achieves good outcome in HRQoL at 2 years in patients with bilateral knee OA.
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